LANDAU

ASSOCIATES
TECHNICAL MEMORANDUM SNVRONMENTAL | GEOTECHNICAL | NATIRALRESOURCES
TO: Carl Bach and Dan McCormack, The Boeing Company
FROM: Kris Hendrickson and Marié Lopez
DATE: February 16, 2007
RE: NBF — SOIL EVALUATION IN AREA OF STORM DRAIN LINE REROUTE

This document presents the results from the soil investigation at the North Boeing Field site along
the proposed storm drain reroute between building 3-332 and the Seattle City Light Georgetown Steam
Plant property. The purpose of this investigation was to document soil conditions along the proposed
reroute area between MHI187 and MIT181TA (see Figure 1).

This soil investigation consisted of five exploration borings located along the planned storm drain
reroute.  Six boring locations were proposed in the work plan, but SLR-6 was not drilled because the
drilling rig could not access the planned location. On November 22, 2006, Cascade Drilling was onsite to
do the boring investigation with the supervision of Nathan Moxley of Landau Associates and Jennifer
Parsons of Boeing. At each location, the driller hand-augered to at least 3 ft below ground surface (BGS)
to allow discovery of unknown utilities not identified by the privale locator. Boring logs can be seen on
Figures 2 through 7.

At each boring location, soil samples were collected at three different 1-ft intervals (1 to 2, 3 to 4,
and 510 6). In two of the borings (SLR-2 and SLR-3). the driller encountered obstructions and the boring
locations were moved north or south of the proposed locations. Samples from SLR-3 were collected from
two difterent boring locations (see Figure 1). All samples were field-screened visually for the presence of
petroleum hydrocarbons and volatile organic compounds (VOCs). Based on field screening results, one
sample was selected for VOC analysis using U.S. Environmental Protection Agency (EPA) Method 8260,
four samples were selected for TCLP metals analysis using the EPA Toxizity Characteristic Leaching
Procedure, and three samples were selected for diesel-range and oil-range petroleum hydrocarbons
analysis using the Washington State Department of Fcology (Ecology) Method NWTPH-Dx. All soil
samples were analyzed for polychlorinated biphenyls (PCBs) using EPA Method 8082. Upon completion
of the boring investigation, each boring was abandoned by filling the borehole with bentonite chips and
covering the upper 6 inches with cold-patch concrete. Soil cuttings were contained in a drum, labeled,
and stured in a secured area. ‘

PCBs werc detected in all sampics; the highest concentrations were found at SLR-2 and SLR-3.
Barium was the only TCLP metal detected; all results were less than the dangerous waste criteria. Diesel-
range and/or oil-range petroleum hydrocarbons weére detected in each sample analyzed. Several VOCs

were detected in the sample analyzed. Table { presents the soil analytical results,
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\EOMDATA\GINT\GINT7\PROJECTS\025082.GPJ SOIL CLASS SHEET

2014107

Soil Classification System

uUscs
MAJOR GRAPHIC LETTER TYPICAL
DIVISIONS SYMBOL SYMBOL" DESCRIPTIONS ¥
33 3
GRAVEL AND CLEAN GRAVEL GW Well-graded grave!; graval/sand mixture(s); little of no fines

g 2 Tg‘ GRAVELLY SOIL {Litte or no fines) GP Poorly graded graval; gravelfsand mixture(s); iittie or no finas
»ea Z. K
ORE | commrs tnan S0% of . |GRAVEL WITH FINES 33 GM Sitty graved; gravel/sand/sitt mixture(s)
YEw on No. 4 sieva) (Appreciable amount of
5 k] § S fines) GC Clayey gravei: graveVsandiclay mixture(s)

]|
g "3 g SAND AND CLEAN SAND SW Whell-graded sand; gravelly sand: little or no fines

o o -
g f 5 SANDY SOIL (Litte or na firies) SP Poorly graded sand; gravelly sand; litile or no fines

5 ®
Q g g2 More than 50% of " -
OBE | freattacuion aseod | SAND WITH FINES SM | sty sand; sandisitt mixture(s)

through No. 4 sieve) (Apprem?_z:;moml of SC Clayey sand; sand/clay mixture(s)
© ML Inorgenic silt and very fine sand; rock flour; silty ar clayey fins

283 SILT AND CLAY sand or clayey silt with slight plasticity
[o] % 'g / cL Inorganic clay of low to medium plasticity; gravelly clay; sandy
oEg {Liquid limit less than 50) 4 clay; sitty clay; tean clay
%’ : %’6‘ §§§§§§§§§ OL Organie sil; organle, silty clay of low plasticity

QchN
g g 8¢ SILT AND GLAY MH Inorganc silt; micaceous or diatomaceous fine sand

T S 6

Waos i i icity; fat cf
l% § 5 (Liquid fimit greater thaa 50) / A CH Inorganic dlay of high plasticity; fat cley

e % OH Organic clay of medium to high plasticity; organic sit

HIGHLY ORGANIC SOIL PT Peat, humus; swamp soil with high arganic content
GRAPHIC LETTER
OTHER MATERIALS SYMBOL SYMBOL TYPICAL DESCRIPTIONS
PAVEMENT AC or PC| Asphat toncrete pavemant or Portland cement pavement
ROCK RK Rock (Ses Rock Classification)
WOooD AN WD Wood, lumber, woed chips
DEBRIS W DB Construclion debris, garbage
fal 4
Notes: 1. USCS letler symbals corespond to symbols used by the Unified Soil Classificetion System and ASTM dlassification methads. Dual letter symbals (e.g.,

SP-SM far sand or gravel) Indicate soil with an estimated 5-15% fines. Muitiple letter symbois {8.g.. MUCL) indicate bardariine or multipla sol classifications,

2. Soil descriptions are based on the general approach presented in the  Standarg Practice Jor Description and Identification of Soils {Visual-Manuaf Procedurs),
oullined in ASTM D 2488, Where laboratory index testing has bean conducted, soll classfications are based on the Standard Test Method for Classification
of Sofls for Engineering Purposes, as outlined in ASTM D 2487,
3. Soll description terminalogy is based on visual estimates (in the absenca of laboratory test data) of the percentages of mach soil lype and is defined as fallows:
Primary Constituent: > 50% - "GRAVEL,” "SAND," "SILT," "CLAY,” etc,
Sscondary Constituents: > 30% and < 50% - "very gravelly,” “very sandy," “very silty,” etc.
> 15% and < 30% - "gravelly," "sandy," “silty.” otc.
Additional Constitusnts: > 5% and < 15% - “with gravel,” "with sand,” "with silt,” etc.
< 5% - "trace gravel." "trace sand," "trace silt," etc., or not noted,
Drilling and Sampling Key Field and Lab Test Data
SAMPLER TYPE SAMPLE NUMBER & INTERVAL
Code Description Code Description
a  3.25inch Q.D., 2.42-inch L.D. Spiit Spoon PP=10 Packet Penetrometer, tsf
b 2.00-inch 0.D., 1.50-inch LD, Spiit Spoon ———— Sample ldentification Numbes V=05 Torvane, tsf
¢ Shelby Tube PID =100 Photaionization Delecior VOC screening, ppm
d  Grab Sample ¥ — Recovery Depth Interval W=10 Moigture Content, %
®  Single-Tubs Core Barrsl D=120 Dry Density, pcf
! Double-Tube Cors Barel 1E ] J“ Sample Depih Interval -200-60  Material smaller than No. Z00 sievs, %
g  Other - See text i applicable Portion of Sample Retainsd GS Grin Size - See separale figura for data
1 300-Ib Hammaer, 30-inch Drop for Archive or Anelysis AL Altarbarg Limits - See separate figure for daia
2  140-Ib Hammer, 30-inch Drop GT Other Geotathnical Testing
3 Pushed CA Chemical Analyals
4  Rotosonic
5 Ai Rotary Rock) Groundwater
8  Wash Rotary (Rock) YA Approximate water elevation at time of drilling (ATD) or on date naled. Groundwalst
7 _ Other - See toxt if applicable ATD levels can fluctuate due to precipitation, saasonal condiions, and other factors.
Figure
North Boeing Field N e
LANDAU Seattle WA Soil Classification System and Key 2
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SLR-1

SAMPLE DATA SOIL PROFILE GROUNDWATER

L RN ]
o Depth {ft)

25082,082 2/22/07 \EDMDATA\GINT\GINT7\PROJECTS\025082.GPJ SOIL BORING LOG

Drifling Methad:_Geoprobe™

Ground Elevation (R)-

Drilled By:_Cascade Orilling Inc.

Sample Number
& Interval
Sampler Type
Blows/Foot

PID {ppm}
Braphic Symbol

Bl USCS Symbol
Water Leve!

Asphalt and asphalt base

O
b

Brown, fine lo mediurn SAND with gravel .
{medium dense, muis!} (no edot, no shaen)
(roadhase material)

,
TOOTUTITOOT,
0.0 0.0.0.09-9.C
209900000

SP Brown, fine to medium SAND (loosa, wat) 1
{ne odor, no sheen) 1

1

I

.

Boring Complated 11/22/08 b
Total Depth of Boring = 6.0 ft. b

Notes: 1. Stratigraphic contacts are based on field interprotalions and ars approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soi! Classification System and Key" figure for sxplanation of graphics and symbaois.

. . Figure
LANDAU Noréhegt?g,n \?vf\'eld Log of Boring SLR-1 3
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SLR-2
SAMPLE DATA SOIL PROFILE GROUNDWATER
2 lg Lg 3 | Drillng Method: Geoprobe’”
S 18ls| = | 51¢E . g
= Z%w =4 € o > | Ground Elevation (ft): o
= PEIR A g | 219 =
£ BEIB| 2| 2 | B8 | e ay._Cascade Driling Inc. g
) o=l G| 2 = = [5] <
a Qulo| @B | & o =
[0 ic Asphalf and base material |
s X { SP Brown, gravelly, fine to medium SAND
| - (dense, moist) {no odcr, no sheen) N
[ 1
L J
s -4
- E
[—2 Gray and brown, fine 1o medium SAND T
- {loose, wet) (no edor, no sheen) b
| ¥ A ]
—4 -
o -3
9 N
i T
3 Color change to black, sheen visible on sail 1
[ .
8 - =
é -6 -
cl Boring Completad 11/22/06 b
2 Total Depih of Boring = 6.0 ft. 1
o
2t
jid h
&r 1
% - .
i
2L
o N
sk
g8 —]
[3
ol 4
E i
zl
et i
z -4
af
:5 - -
=z j
HI ]
gl i
it -
9 Notes: 1, Slratigraphic contacts are based on fisld interpretations and are approximat
o 2. Referencs lo the text of this report is necessary for a proper understanding of subsurface conditions.
g 3. Refer to "Soll Classification System and Key” figure far explanation of grephics and symbols.
~
North Boging Fieid Figure
Ol oeing Fie .
LANDAU Sectle, WA Log of Boring SLR-2 4
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25082,082 222407 WEOMDATA\GINT\GINT7\PROJECTS\025082.GPJ SOIL BORING LOG

SLR-3

SAMPLE DATA SOIL PROFILE GROUNDWATER
= - - ™
2|y ‘E g | Drlling Method: Geoprobs
g *3‘ a —~ > E . E
= Zal o 3 3 o > | Ground Elgvation (ft): -
= oz B & s leg|2 -
ﬁ gg E‘ £ = S | o | priled By:_Cascade Drilling inc. 8
o G=| | O =} 81 a ]
o Wes| v | M@ o (& 2 2
E'o AC Asphall and base matenal
= SP Gray, fine to medium SAND with gravei -
{dense, moist) {no odor, no shaen) B
({roadbase malerial)
[~ 2 T SM Brown, iy, ing SAND wilh fill Bbria .
}- {broksn concrete and brick) {(medium dense. 1
S wet) {no odor, no sheen) .
X ¥ am i
[ h
), i
L4 —
i SP |~ Brown, fine SAND (loosa, wat) (no oder, 10 | ]
- shesn} -
—6
B Boring Completad 11/22/06 j
- Tolat Depth of Boring = 6.0 ft.
L. 4
L |
—8 —

7

Notes: 1. Statigraphic contacts are besed on field interpretations and arg approximaia.
2. Reference to the text of this report is necessary for a propar understanding of subsurfaca conditions.
3. Refer 1o "Soll Clessification System and Key” figure for explanation of graphics and symbals.
Figure
North Boeing Field .
LANDAU Sealfle, WA Log of Boring SLR-3 5
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25082.082 2/22/07 WEDMDATAGINT\GINT7APRCJECTSI025082,GPS SOIL BORING LOG

SLR-4
SAMPLE DATA SOIL PROFILE GROUNDWATER
& 3 i Geoprobe™
b1 o a | B | Driling Method: 2g20prove
[S o E! a —
S_| 2! 8 - = E 2
£ zZg!l - | o € @ | 2 | Ground Elevation (fi): F
AR RS R 5
= E€| 8] 2] 5 | 8| & | Driled By:_Cascade Drilling inc. g
) a—( @l 2 Q [ 7] S
a na|w | m o 9|3 4
[~ 0 AC Asphalt and bass maternial
3 SP Brown, fine to medium SAND with gravel N
{medium dense, moist} {no odor, no sheen) N
F (roadbase material)
[ 1 0.0 i
2 SP Gray, fine to medium SANG (loose, wet) (no 7
B odor, no sheen) B
- ¥ am i
i 2 |
—4 —
- §
L SP1”  Brown ta biack, fina SAND with wood debris .
| and shel! fragments {medium dense, §
wet)theavy sheen visible; light
I a3 petroleum-type ador) 1
8
B Boring Completed 11/22/06
- Total Depth of Boring = 5.0 ft. g
L E
- E
1 .
9 1
- .
o =5
| ]
[—B -
of -4
- N
' i
=" —~
Notes: 1. Stratigraphic contacts are basad on fisld inlerpratations and are approximate.
2. Reference 1o the text of this repert is necassary for a proper understanding of subsurface conditions,
3. Refer to "Soil Classification Syslem and Xey" figura for explanation of graphics and symbots.
North Boeing Field Figure
o] oein e .
LANDAU Seate, WA Log of Boring SLR-4 6
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25082,082 2/22/07 ZWEDMDATA\GINTIGINTT\PROJECTS\028082 GPJ SOIL BORING LOG

SLR-5

SAMPLE DATA SOIL PROFILE GROUNDWATER
3 ] ™
8 o S | B | Drilling Method:_Geoprobe
& 2 [3 Q -
21518 = |&| & ion (ft)- :
2 z g % o g_ 21 & Ground Elevation (ft g
o Q| b a8 2 =
£ EL| Bl 8| 2 e | 8 | Drited By:_Cascade Drilling Inc. K|
o 6= ®| 2 = S| ® ©
[s] Wes| 0| @ a 0] 3 2
[ AC | Asshal and base matorial
B
- n.o- -1 GP/ Brown and gray, fine to medium SAND with .
| b2 | spP gravet to a gravelly fine to medium Sand _
gg- {dense, wat) (no odor, no shesn) Y ATD
g-5 - .1
- P ‘o .
- P -
1 00 P&
- D o -
- s el i
o N
2 y SPT|”  Gray, fine o medium SAND (6058, wel) (o | .
- odor, na sheen) ]
E 2 0.0 ]
4 —
L | Biackand orenge sand with coal and asphait .
| fragments (medium denss, wat) (no odor, no ]
sheen)
I ]
- ;
—6
- Aoring Complatad 11/22/06 .
- Total Dapth of Boring = 6.0 ft. 1
— 5 —

T

Notes: 1. Stratigraphic contacts are based on field interprelations and are approximata.
2. Referencae to the text of this report is necessary for a preper understending of subsurface conditions.
3. Refer to “Soil Classification System and Key" figure for explanation of graphics and symbals.
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TABLE1
SO ANALYTICAL RESULTS
NORTH BOEING FIELD

RTTZOSLRIFS SUR-1 56y ScR-2yi-g 5LR-213.4; SLH-2 (56 SLR-3;1-2, SLR-3i2-4%  SLR-1156; SLR4.,12; SLR-4134, SLR-456) SLR-5112)  SLR-3(3-41  S5LR-S (45501

KGTOR KG70! <G70J KGT0M KG70N KGT00 KGTCG KGTOK KG70L KG70D KG70E K70 KG70A K3708 KG70C
11722105 112206 1122006 11122005 11/22/08 11122108 11/22:06 11/22/05 11722008 1722708 11/22/06 11(22/06 11/22/06 11122106 1112208
— e
TCLP METALS
EPA Method 6010B/7470A (mgi.)
Arseric o2y tzu 2z 0
Banum 008U 024 064
Cadrmium Q01 u [12NY sut o
Chromium aciu 202 U 00z L
Lead 3 o otu (X
Mercury 0.0001 U 00001 U 00001 U
Seienum c2u 02y 02y
Sitver stz u Jezvu eo2u
TOTAL PETROLEUM HYDROZARBONS
NWTPH-Dx (mygrkg)
Diesel Range Hydiocarbons 67 66 840
Motor OIf a 360 23
POLYGHLORINATED BIPHENYLS (PCBs)
EPA Method 8082 (g/hg)
Araglor 1015 v BU a30 U 4400 U 240U 1,800 U 4,400 U 3 33U 870U 32y szu 330 33U
Aroclor 1242 32y 33 a0 U 4.400 U 20U 1,800 U 4.400 U LERY] 4 870U 32y 22U 33U 13U
Arocior 1248 12U 335 1.900 4.400 U 850 1800 U 4400 U 3y BU 870U 32U 24U 3y U
Afoc or 1254 2y K] 1900 200,000 240U 200,000 260,000 BU 3y 2300 320 120 33y 13U
Arocior 1260 3zu 33 da U 4400 U P2 1,800 v £400 U EFY) 3U 870U 32u \u 32v By 13U
arocior 1221 24 33 450 U 4400 U 240U 1.800 U 4,400 U v BU 8%y 324 BJ szu 33U BU
“woclor 1232 52U 33 438 U 4400 U 240 U 1.800 U 4400 U 3By BU 870 32U kxJ) 2y U 33
Tois! FCBs ) 38 1.800 200,000 880 200,000 260,000 NT WO 2,300 NG ND 120 = ND
VOLATILE ORGANIC GOMPOUNDS (VOGs)
EPA Method 82606 (ug/kg)
Chlarometane 144
Bromamethane 1404
Viny! Chlonde 144
Chiorsehane 14y
Mthylene Chioride 27U
Acetane 7%
Carben Disullige tau
1 1-Dichlaroethene 14U
1.1 Dichioroethane 14U
trars-1,2-Cichloreethens 14
cis-1,2-Dichloroettene 85
Chioroform 140
1.2-Dichloroathane 14U
2-Butancne 68U
11,1-Trichloreethane 14U
Carbon Terrachisnde 144U
Vinyl Acetate csu
Brurrodichicromenane 144
1 2-Dichloraprapane 14U
<i5-1,3-Dehlorapropene 140
007 “EamAAI}ects 025 08T PLB Acklies FlgRa R 39412008 N8 Stain: Lne Ratoute vo IN_To 1 Sou LANDAU ASSOGCIATES
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TABLE1
S0IL ANALYTICAL RESULTS
NORTH BOEING FIELD

SiR-1:1-2: 3LR-"i34. 5iR-155,  SLRZ1 23 SLR-21546 $LR-3{1.2) SLR-3.3-4: SiR-1:54: SiR4:1-21  SIR4134;  SLR4ES SIRHi1 S1R-5:134,
KGTOH KG79' XG70J KGTOM KGT0C RGTOG {GTOK KG7do KGITD KGTCE KGTOF KGTOA KG70E
13122i08 1122668 11/22106 112206 1122106 1122106 112298 11722706 112405 11122106 112206 1 V2208 11/22/06 14122/0G 11032006

Trzhiargethene 5z

Dibrmmocklotamathane 144
11 2Tnchigrocthane 14y
Benzene tay
trans.1 3 Disnlarenrapene ey
7-Chlaroethy vinyiether sau
Bromotarm 1au
Methyl-2.Penta ore 68U
2-exarore 58 0L
Tetrachioroethene 140
*.1.22.Tetiazhornethane rau
Toluene 1au
Chlorobenzeny 140
Ethylbenzene 141
Styrene 14U
Trchisroflucrometnans 14U
1.1 2Tnehlor-1,2 241 Ioroetrane 270
mp-Xylene ¥
0-Xylene v
1 2-Dichiosobenzene u
1.3.Dchlorobenzene 0]
1.4-Dchiorobenzene u
Acsalein v
Maihy| lodide u
Bromoethane TU

Auryleninie
1.1-Dehloroprape e
Droromemetrare

111 2-Tetrachiorvethane
1 2-Dereme-3-chlarupropare
1.2.3-Trchiofoprapane
tans-1.4-Oichioro 2-butene
1 3.5 Tnmethylbenzene
12.4-Tnmethytbenzene
Hexachiorobutadiwie
Ethylene Dibomie
Bromochioromethane
2.2-Dichloraprapana
1.3-Dchlorapropane
Isepropylbenzene
n-Prosyibenzene
Bromavenzens
2-Chleretoluene

4-Chio otoluene
tat-Butylbenzene
sec-Butylhanzane
a.isonropy toluene
r-Butylbenzene

1.2 4-Trchiombenzene
Naphihalene
172.3-Trchipobenzene

2PCB

mciog-ams per kilogram. |2po)
malks = milligrame per kilogram (ppm}

= Indicates the analyte was not detected at the given reaoting hmit

J = indicates the analyte was detected: the gwen concentiation is an estimata
r
ND = Not detected.

Rald indicates detedted anaytes

TCLP = Toxcioiy Chasacteristic Leaching Froceaure, prepared using EPA Method 131+

(2006)'NBF Storm Lnie Reruute WP TM_Tb 1 Soil

-
c

aburatory estmaled valuen when andyte is detecled ang confirmed by analyst, but it hay low spectral maich parameters
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